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MEMORANDUM 
OUR FILE NO.: 
FROM: YOUR FILE NO:: 


Honourable W. J. Yurko, P. Eng. 
Minister of the Environment. 


ao. DATE: January 4, 1972. 


Me. Phil Ullman, 92 .)bng, 
Interim Technical Assistant to the Minister. 


Re: “Sour Gas Plants. 


The effects and amounts of sulfur dioxide emissions from 
natural gas processing plants handling sour gas has been clouded with 
controversy and confusion. I am therefore requesting that you conduct 
for me, a factual study and review of all such plants in Alberta. 


Li eismny desire to know’ the situation as it presently 
exists with respect to; 


a, sulfur being extracted: 

b. sulfur being released to the atmosphere; 

c. standards and conditions under which each plant 
is operating; 

d, violation of standards where such exist; 

e. the regulations under which each plant is 
operating; 

f. and such other data as may be pertinent. 


I would also appreciate your recommendations on a future course of 
action. 


I will expect that all government departments and agencies 
involved provide you with all the information you may need, 


(W. cs DEO, lee nile’. 


c.c. Dr. E. E. Ballantyne, Deputy Minister. 
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MEMORANDUM 


OUR FILE NO.: 
FROM: YOUR FILE NO.:: 


PoeMerUliman, of. one. 
Interim Technical Advisor to EhewMimersizeia. 


TO: . DATE. Marche2 9 sos cn 


Honourable W. J. Yurko, P. Eng. 
Minister of the Environment. 


Rec Sour Gas Plants. 


With reference to your memorandum of January 4, 1972, a 
report on the overall environmental aspects of the sour gas processing 
industry is attached. 


The submission surveys the present programs developed to 
review the gas processing plant industry; indicates the present 
approved status of the plants with regard to the existing programs; 
and makes recommendations regarding new areas that need investigation 
before, and after, a plant is approved. 


Information collected brings to light thevfacty that. the 
present approach has been applied inconsistently and is totally 
inadequate to guarantee the type of environment Albertans have come 
EGrexpect. 


New programs will assist in correcting some of the deficits, 
however, it is imperative that a periodic review be conducted in order 
to keep the detrimental effects of these plants at a minimum, 


All the information presented in this Report was obtained in 
correspondence with the Energy Resources Conservation Board or from the 
files of the Department of the Environment (formerly the Division of 
Environmental Health of the Department of Health). The information 
depicts the situation as it existed in January, 1972. 


At your request, a more detailed inventory is to be carried 
out. by the Department of the Environment and the Energy Resources 
Conservation Board as outlined in the attached letter. 
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P. M. Ullman, P. Eng. 
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ENERGY RESOURCES CONSERVATION BOARD 


603 SIXTH AVENUE S.W. CALGARY 1, ALBERTA, CANADA TELEPHONE (403) 261-9800 TWX 610-821-6402 


G. W. GOVIER, CHAIRMAN 
D. R. CRAIG, VICE CHAIRMAN 
V. MILLARD, VICE CHAIRMAN 
J. 1. STRONG, BOARD MEMBER 
N. BERKOWITZ, BOARD MEMBER 


March 3, 1972 
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Dr. E. E. Ballantyne, .D.V.M. ‘ RECEIVET))| 
Deputy Minister py 
Department of the Environment MAR 5 1972 
7th Floor, Milner Building ee - 
10040 - 104 Street ct ie petlce 
Edmonton 14, Alberta Tos athe 
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Dear Dr. Balilantyne: 


Pollution and Environmental 
Control Inventory 


thank yourror your Letter of” February? 22, 1972," concerning 

the pollution and environmental control inventory requested by 
the Honourable Mr. Yurko. I too have been doing some thinking 
about this and have discussed it with a number of members of 
the Board staff. My understanding was that, in the areas of 
concern to the Board, the inventory would encompass not only 
gas processing plants but all other operations which could 
sienificantly affect the environment. -The present thinking of 
the Board is that the material which we would develop would 
cover 

A. producing wells and batteries 

B. drilling operations 

C. gas processing plants 

D. oi1 and gas pipelines 

E. pipeline terminals, storage and compressor stations 

F. power plants 

G. transmission lines and associated facilities 

H. coal mines 

I. coal processing plants 


Under each of these headings we would propose to include 
1. A statistical indication of the size of the 


industry, to be used in future inventories to 
make suitable allowances for growth in the base. 
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2. The sources and types of pollutants. 


3. Measurements of pollutants and their effect on 
the environment or the community. 


4. A review of the current pollution control re- 
quirements and standards. 


5. <A statistical indication of the degree of 
enforcement, e.g. frequency of inspections, 
results of the inspections, comments regarding 
methods of enforcement. 


6. A review of the unsolved pollution problems 
and the steps being taken to solve them. 


7. A summary of the general condition of this 
phase of the industry. 


It seemed to us that the objective of the inventory might 
be to appraise the situation as of about the middle of 1972 
and we would hope to have our report completed by about the 
end of August. 


I recall the Honourable Mr. Yurko's reference to the 
possible availability of summer students to assist in the 
project. The Board might very well be able to make use of a 
few such students should they be sufficiently mature and 
available in the period May, June and July. We are giving 
further consideration to this now and I will get in touch 
with you about it later. 


Yours sincerely, 


a 


y ee | 4 P qeee y, . 

MELE LIOL 
ith ie Govies oe 
Chairman 

GWG/siw 


cet Honourable W. 3. Yurko 
—_—_ewv«¢_€_—_—_—_—_—_—_—_—_—_C_C_—_————————— 


§ 
ee a a 


-»t fensmed nolialte ner" , 
"e ohire 


A? 


’ ae ve 
»atgel «aa Yo. aa he ot 
eo co eerypen? Th SSreeP RS oe) 
ari wy et eenred + SHO8. " rk ; 
‘eee nelsqiia4q unele a 
saes ovlew oF aemas 
cp fe on tetbows Sot * 
-_ etre 
> ; 
A ' -eyet i> te aviynap@a Ben: 
{ co ofthte ty eeenh [om bei. 
eods v¢ (tei gaes Biegee: ee ft 
eae! 
ra Ta e7 adm L + it wea Ate 
ic lean 9 @200m gril si 


+ i? vida 
‘3403 oe Perret .. 


, evo o¥ .¥ist 4 
' os a2 890 Tile Tt eee 
7 


al | —— 
- +4.e 7 : 
us _ ry . Few o 


,yleseoaks exanT’. 


GAS PROCESSING AND ENVIRONMENTAL PROTECTION IN ALBERTA. 


This paper summarizes the current status of pollution control 
and lists new government policies in respect to the sour gas processing 
industry in Alberta. It is advisable at this time to make public the 
existing conditions as found by the present government. 

A list of all the gas plants in Alberta, Table I, indicates 
that 64 of the 145 contain measurable amounts of sulfur in their tail 
gases and are therefore sulfur polluters. The emission of sulfur 
compounds to the atmosphere from the sour raw gas plants, as sulfur 
ctiesalidley ranges from 0.2 long tons per day to 336 long tons per day. 

In all, approximately 2700 long tons of sulfur dioxide is approved 
for emission into Alberta's atmosphere daily from this industry alone. 
This is a considerable amount, and a strong, effective enforcement 
program is required to protect the environment. 

In order to minimize the environmental consequences of this 
industry, three control programs are presently being practised. These 
programs are the calculated ground level sulfur dioxide concentrations; 
the sulfur recovery efficiencies; and the environmental monitoring program. 
The calculated ground level sulfur dioxide concentrations are determined 
by tre ereadt a or Sutton diffusion equations using the modified Bosanquet 
effective stack height determination method. Sulfur recovery efficiencies, 
thus far, are mainly determined by the economics of recovery. Nevertheless, 
in the last few years a number of Cconcea beeen developments have made 
it possible to increase sulfur recovery efficiencies economically. The 
environmental monitoring program consists of monitoring the air in and 


around a plant. 
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Calculated Ground Level Concentrations (GLC) 


The provincial standards for GLC were formally set by 
the Provincial Board of Health in 1970, but have been in use since 
1959. Using the design, the half hour average GLC of 0.2 ppm or 
0.3 ppm sulfur dioxide should allow an adequate safety margin in the 
ambient standards, which are also 0.2 ppm and 0.3 ppm, but are 
averaged.over a one-hour period. However, as indicated, theoretical 
mathematical models are used, assuming among other parameters certain 
average type weather conditions. It is a fact, that at times adverse 
weather conditions exist (eg. during strong inversion) which render 
the formulae useless and therefore could result in potential hazards. 
These mathematical models by themselves, may not allow an adequate 
safety margin. Adding a limitation on sulfur dioxide concentration 
in the stack in combination with GLC, would reduce this potential 
hazard. This is a requirement of revisions being made to the Clean 
Rivne ty 

When the new government came into office, a review of the 
existing plants in the province (Appendix I, Table 1) brought to light 
the startling fact that eight plants have been approved -- yet there is 
no record of their GLC, and that eighteen plants have been designed and 
approved at concentrations in eee the maximum design value of 0.300 
ppm. Of the eighteen plants, thirteen are designed in excess of the 
Federal Government's maximum acceptable average of 0.34 ppm. An 
additional five plants have design values in excess of 0.22 ppm in areas 
where the standard is 0.2 ppm. This represents twenty-three plants out 
of fifty-five (42%). All of these calculations are based on the plant 


Operating at its approved conditions. At times, uncontrollable process 
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the 
problems develop which Pettit in slugs of gas being emitted. It should 
be ALCS that some of the existing plants noted before, were approved 
under the less restrictive Sutton assumptions. The Pasquill formulae, 
however, has been available since 1965. 

The Federal Government has recommended a desirable ambient 
one-hour sulfur dioxide standard of 0.17 ppm.. Alberta has examined the 
need to adopt this value as the Alberta standard to protect our environ- 
ment. Assuming the same safety factors are continued, the resulting 
half-hour sulfur dioxide standard of 0.17 ppm would result in forty-two 
plants having to reduce their GLC's. The twenty-three plants indicated 


earlier are all included in this number. 


sulfur Recovery Efficiencies or jOverall Pollution Recovery. 


The emission of sulfur into the atmosphere results in the 
loss of a nonrenewable resource. It is the objective of this government 
to recover as much sulfur as is technically economically feasible. Sulfur 
recovery efficiencies are usually determined by a compromise between some 
minimum based on maximizing economics, and some maximum based on 
eeimcnmen tal protection. The Energy Resources Conservation Board has 
been responsible for setting efficiencies. Presently, approximately 94.5% 
of the sulfur that is in the raw gas is recovered as sulfur. The government 
recognized a need to increase the overall sulfur recovery efficiency and 


on November 9, 1971 the Board issued the following guidelines: 


B (Board Guidelines) 


Inlet rate Efficiency based on acid gas quality 
LT/day _ Favorable Average _ Unfavorable 
1000-4000 935— 99 98 - 99 O97 —- 99 
400-1000 96 - 98 95 - 98 94 - 97 
100- 400 94 - 96 i Pe eta 92 - 94 


10- 100 93 =~ 94 92 - 93 90 = 92 
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8. 
The existing plants have until the end of 1974 to meet these values. 
In the interest of effective environmental protection, this table has 


been modified as follows: 


R (Report Recommendations) 


Inlet Rate Minimum Efficiency 
LTDS ty 

1000-4000 99 

500-1000 98 

300-500 96 

100-300 94 - 96 depending on gas qualities 
10-100 92 - 94 depending on gas qualities 


A review of the sulfur recovery plants, (Appendix I, Table 1) 
indicates that based on the plant approval efficiencies, forty plants 
require updating based on this Report's Recommendation, and twenty-four 


plants by the Board's guidelines (42 plants are involved). 


Monitoring Program 


An effective monitoring program is essential in developing 
an overall pollution control strategy. The main responsibility for 
monitoring rests with the individual polluter, while the regulatory 
agencies of government confine their activities to periodic checking. 
The government has recognized that there is need to increase regulatory 
monitoring and this is reflected in the increased budget of the Department 
of the Environment. 

In the past, the sour gas plants have been required to carry 
out limited monitoring programs. Actual stack gas analysis, thirty 


day exposure cylinder networks, and in some cases continuous monitoring 
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for a set time period, have been periodic requirements. Even this 
existing program appears to be inadequate. Appendix III indicates 

the monitoring presently approved and being carried out, as well as the 
additional network increases that are required to bring the existing 
networks up to a minimum standard. The networks are based on the 
presently approved plant sulfur dioxide emission rates and the plants 
need to increase their monitoring immediately. 

A review of the monitoring that has been carried out by 
the Department of the Environment at plants where no design ground level 
values have been calculated, or where the approved ground levels are in 
excess of 0.3 ppm. indicates that fifty percent of these plants have never 
been monitored. Because of this, their environmental impacts are unknown. 
The Department will rectify this situation as quickly as possible. 
Appendix III indicates that 53 plants, 34 sulfur recovery and 19 sour 
flaring plants require additional monitoring. 

Monitoring data at present is required within 30 days of the 
last monitored day. The time period appears to be too lax. Consideration 
is being given to reducing the requirements to 15 days. No arrangements 
have been made for contacting the Department when the values are approaching 
the Ambient Standards. These companies will be required to contact the 
Department of the Environment whenever a continuous monitoring station has 
a reading equal to, or greater than, 75% of the pee standard as 
soon as the value is obtained. 

The overall monitoring program is presently too limited in 
nature to provide enough information on the total environmental impact of 
the plants and therefore will be expanded to include a more extensive 
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10. 


Other types of monitoring that will be required are: 

a) Monthly sulfur dustfall readings (4 to 18 stations depending on the 
size and location of the sulfur piles). 

b) Yearly soil survey (number of samples should be two times the 
proposed exposure cylinder location). 

c) Yearly vegetation sampling (number of samples should be four times 
the proposed exposure cylinder locations). 

d) Corrosion studies (number of samples should be one-half the proposed 


exposure cylinder locations). 


A monitoring program consisting of the proposed expanded 
networks and incorporating the additional tests will result in the 
Department being able to more accurately judge the environmental impact 


of the plants. 


Complaints 


Complaints received by the Department of the Environment and 
the Energy Resources Conservation Board indicate that improvements in 
plant operations are required. In 1970-71 two-hundred-and-twenty-six 
complaints were reported and investigated in fifty-nine different areas 
of the province. While this may appear to be a substantial number of 
complaints, it is only a partial list. Many people have ceased complaining 
to the authorities because of the lack of past action. The authorities 
have never attempted to prosecute an offender, even when their field 
investigation reports substantiate the complaint beyond reasonable doubt. 
It is this government's intention to change this posture. 


An aggressive program will be followed to regain the public's 
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confidence. As the public and industry becomes aware that the moral suasion 
period has ended, there is expected to be an initial increase in the number 


of complaints, followed by a sharp decrease. 


General 


The existing programs have not led to the desirable results 
of a healthy, clean environment for all Albertans. This is best illustrated 
by an example. 

The latest monitoring values for sulfur dioxide obtained by 
the Department of the Environment for the Pincher Creek area, indicates 
peak values of 0.760 ppm; fifteen minute average values of 0.440 ppm; 
half-hour values in excess of 0.400 ppm; and one hour values in excess of 
0.300 ppm. All of these values were obtained on January 28, 1972. 

The calculated and approved GLC for this area is 0.200 ppm 
sulfur dioxide. To date, no prosecution of the Company involved has 
taken place, based on the violation of provincial regulations. It is 
very doubtful, however, that successful prosecution could have been 
undertaken under the existing legislation. Legislation is being revised 
to remedy this condition. 

To reduce the loss of a non-renewable resource, the emission 
tonnage per day will be limited. At the present time, plants are each 
emitting as much as 336 tens of sulfur dioxide per day. The maximum 
release by any one plant will be reduced substantially. 

To minimize the presently uncontrollable meteorological 
factors, consideration will be given to developing maximum stack gas 


concentrations of sulfur compounds in an exhaust system. This will permit 
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1. 

control of pollution at the source in accordance with announced 
government policy. Presently, a concentration of sulfur dioxide in 
the stack in the range of 5000 ppm to 20,000 ppm exists. This indicates 
the inconsistencies that have been approved. Also the concentrations 
bear no relationship to plant capacities. 

The overall presence of a large gas processing plant in an 
agricultural or recreational area is not always pleasing to the public. 
Therefore, aesthetical standards will be incorporated in the environmental 


consideration of a plant in the future. 
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CONCLUSION AND RECOMMENDATIONS 


It is apparent that immediate action is required in the area 


of environmental protection. In order to upgrade the existing program 


and remove all the inconsistencies that are in the present program, the 


following recommendations are presented for immediate consideration: 


th) 


2) 


3) 


4) 


5) 


6) 


7) 


8) 


That a review is made of, and regulations developed, limiting the 
daily tonnage emission of sulfur dioxide by September 1, 1972. 

That a review is made, and regulations developed, limiting the 
stack gas concentration of sulfur dioxide by September 1, 1972. 
That GLC are calculated for all plants and those exceeding the 
standards make the necessary inlet changes to guarantee that the 
standards are not exceeded immediately ss natal lethe-ettected 
plants immediately install and operate a continuous monitoring 
trailer untiierurcher notice. 

That consideration be given to adopting the Federal Government 
standard of 0.1/7 ppm for sulfur dioxide. 

That this Report's recommended efficiencies be required and the 
plants where the sulfur dioxide emission to the atmosphere reduction 
is greater than 25 tons be required to meet these requirements by 
June of 1974, The remaining plants have until December of 1974. 
That all existing monitoring networks be expanded as recommended. 
That the Division of Pollution Control, Department of the Environment, 
develop standard procedures and methods regarding the additional 
recommended monitoring programs and the companies informed of these 
immediately. 

That all data required to control pollution be submitted within 


15 days of the last day in the report period. 


« tun tug . yy 
= 
pal siu tact 


spi iald wits eaten a 


= 4 ‘ 
do grks b (rabielager ia i el wo) 
oe 
' asiqa2 vd fb wolies Io noliwtzavnn” . 
— 
‘9 antbes: wae july Oe 704 betelooles o: 
sit 4 , r paeoan sit os 
- : jotpl [weeseosn Ss a 
gells cal .¥tavethbageeh bebessxe tor 


| u s otwreqp boa Lesenk ylorat b- 

' e 

| . <enlsea rad33ut 1: 

I . 

| ; 
: gattqola OF mevig ed motte.» 


| 
| 

) _ = 

! silxets woRfve wot meq 12.0 
a a 


De lune nij8y a iy nA ee ad aal 
wengeived watt te Iirmmdeqeq] -lerra® nek : 


lanelolbb 


ily pobtrves ian bet a Aon! : 


wwe? Yo bastolal orl eaquiog ot Chae 2m ; m@ ho 


ota bogehwdye od aobte 


=~ 
taal 


_ 


9) That requirements are developed to improve the aesth 


plant on the surrounding environment. 
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TABLE ee 
oS 1. 


GAS PROCESSING PLANTS IN ALBERTA 
= a a OT ME 
| 
i 0 
b , 
Name perator Location Raw Gas Sulfur Dioxide 
| MMCFD Emission LT/D 


M4 
OO ———eeSsSsesessesesseseeeseesse 


Acheson Can, Nat, 2-53-26-W4M 8 0.8 
Gas Liquid ; 
Alexander Mid West Ind. 6-16-56-27 W4M 36 sweet 
Bantry Goliad 33-17-12 W4m 4 0.8 
Bigoray Amoco 6-28-51-8 W5M 1S 4.6 
Bigstone Amoco 10-61-22 W5M 56 40 
Black Butte Cdn.-Montana 1-18-18 W4M 10 af 
Bonnie Glen Texaco SW17-47-27 W4M 50 24.8 
Boundary Lake Imperial 14-85-13 W6M 25 sweet 
Brazeau River HBOG SW12-46-14 W5M 103 13 a4 
Brazeau River Tenneco 6-10-44-12 W5M 67 9.0 
Burnt Timber Shell 13-30-7 W5M ayy/ 48.0 
Calling Lake Albersun 33-72-17 W4M aba sweet 
Carbon CWNG 8-17-29-22 W4M 150 sweet 
Caroline Altana 12-36-34-6 W5M 1B 1.6 
Caroline HBOG 3&4, 20-34-4 W5M aD Te 
Carson Creek Mobil 4-23-61-12 W5M 87 sweet 
Carstairs Home 6-3-30-2 W5M 350 24 
Carstairs BPOG 7-28-30-2 W5M 5 SS) 
Cessford Chevron 12-24-26-12 W4M 14 sweet 
Cessford tidal 3-6-24-10 W4M 16 sweet 
Cessford Amerada 4—15-27-15 W4M iy sweet 
Cessford Canex 2-31-22-11 W4M 23 sweet 
Cessford Francana 17-26-14 W4M 7 sweet 
Cessford HBOG 2-8-24-12 W4M Beas) sweet 
Chigwell Imperial 9-7-41-24 W4M 6 sweet 
Chigwell Tess Hydro. 7-14-41-24 W4M 3 sweet 
Connorsville King Res. 16-34-25-15 W4M =) sweet 
Countess Sun 6-36-20-16 W4M 22 sweet 
Countess CPOG 10-16-18-15 W4M 6 ae 
Crossfield Petrogas 10-2-26-29 W4M aT 
4 ; 4-329-98-2 W5M 3} sweet 
Crossfield King Res. 14-32-28-2 00 
Crossfield-East Amoco NE14-28-1 WM 179 
| 3 
Edson HBOG 3&4, 11-53-18 ae a aes 
Enchant Sun T7=35-L3-17 -W Oe. 
Equity Mobil 33-31-23 W4M 
sweet 
Ferrier Sinclair Pega ae ge . sweet 
Ferrier Seafort gee | ES 100 sweet 
Ferrier Amerada 2-6-41-7 Woh 


TABLE I = Cont'd. 
a nner 16. 


GAS PROCESSING PLANTS IN ALBERTA 
ae ee Ne ig ala a) 


Name Operator Location 


Sulfur Dioxide 
Emission LT/D 


Gold Creek 
Golden Spike 
Greencourt 


Harmattan 
Harmattan 
Harmattan 
Hartell 

Homeglen Rimbey 
Hussar 

Hussar 


‘Innisfail 


Joffre 

Judy Creek 
Judy Creek 
Judy Creek 
Jumping Pound 


Kaybob 
_Kaybob 
Kaybob 
Kaybob 
Kaybob 


Leduc 
Lone Pine Creek 
Lone Pine Creek 


Marten Hills 

Marten Hills 

Mikwan 
Minnehik-Buck Lake 
Mitsue 

Morinville 


Gulf 
Gulf 
Chevron 
Texaco 


Cdn. Homestead 


HBOG 

HBOG 
Pacific 
French Pete 
Atlantic Rk 
Atlantic R. 
Imperial 
Cdn? #Fina 


Cdn. Superior 
Home Oil 

Cdn.) Superior 
Sun 

Gulf 

CPOG 

Tenneco 


shell 


Imperial 
Gt. Plains 
Imperial 
Imperial 
Shell 


Pact LC 
HBOG 
HBOG 
HBOG 
Chevron 


Imperial 
HBOG 
Cdn. Superior 


Amoco 

Home Oil 
Ceja Corp. 
Catia Delhs 
Chevron. 
Cigol 


SEI=31-97) win 
6-13-40-3 W5M 
1-24-41-3 W5M 
15-22-40-3 W5M_ 
10-10-41-3 W5M 
26-40-3 W5M 
12-41-4 W5M 
27-40-3 W5M 
10-12-41-3 W5M 
5-5-40-3 W5M 
NW26-67-5 W6M 
NW22-51-27 W4M 
26-59-9 W5M 


NE27-31-4 W5M 
2-3-31-4 WOM 
27-31-4 W5M 
10-12-19-2 W5M 
$5-44-1 W5M 
12-33-22-18 W4M 
13-36-24-21 W4M 


1-3-35-1 W5M 


NE17-39-26 W4M 
19-64-11 W5M 
15-25-64-11 W5M 
15-25-64-11 W5M 
13-13-25-5 W5M 


8-9-64-19 W5M 
16-62-20 W5M 
384-12-62-20 W5M 
36&4-12-62-20 WOM 
15-59-18 W4M 


2-34-50-26 W4M 
$23-30-28 WAM 


18-76-25 W4M 
14-22-74-24 Wi 
10-8-37-23 W4M 
10-5-46-6 W5M 
30-72-4 W5M 
s726-54-25 W4M 


82 
2 
62.0 
sweet 
sweet 
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‘Name 


Nevis 
Nevis 


0kotoks 
Olds 
Oyen 


Paddle River 
Parflesh 
Pembina 
Pembina 
Pembina 
Pembina 
Pembina 
Pembina 
Pembina 
Pincher Creek 
‘Plain 
Prevo 
Princess 
Princess 
Princess 
Provost 
Provost 
Provost 
Provost 
Provost 
Provost 


Quirk Creek 


Rainbow 
Rainbow 
Rainbow 
Rainbow 

— Redwater 
Retlaw 


- Samson 
Savanna Creek 
‘Sedalia 
 Sedgewich 
- Silbald 
Simonette 


! 
| 
| 
ail 


TABLE OTRO Concha 
a bees 


GAS PROCESSING PLANTS IN ALBERTA 
ae a 


Operator 


Gulf 
Chevron 


Texas Gulf 
Amerada 
HBOG 


Cities Service 
CPOG 

Goliad 

Goliad 

Amoco 

Texaco 

Amoco 
Ashland 
Cities Service 
GulLt 

Voyager 
Kerr-—McGee 
Murphy Oil 
Chevron 
Cigol 

TGS Hydro 

N Central O11 
Dome 

Provo Gas 
Spooner 
Pamoil 


Imperial 


Aquitaine 
Imperial 
Mobil 
Amoco 
Imperial 
Home 


Cdn. Fina 
Saratoga 
Canex 
Atlantic Rich. 
Sun 

Shell 


Location 


NE33~38-22 W4M 


SE22-39-22 W4M - 


SW27-20-29 W4m 
6-18-32-1 W5M 
13-36-28-5 W4M 


13-6-57-8 W5M 
12-1-25-22 W5M 
NA 
13-24-48-7 W5M 
17-50-7 W5M 
13-22-49-10 W5M 
2-50-6 W5M 
15-48-3 W5M 
35-48-4 WOM 
§33-4-29 W4M 
36-52-13 W4M 
11-20-39-1 W5M 
33-19-10 W4M 
12-12-20-12 W4M 
12-16-20-11 W4M 
7-34-34-6 W4M 
2-35-9 W4M 
2-2-39-11 W4M 
9-19-36-5 W4M 
10-12-36-8 W4M 
5-38-8 W4M 


4-21-4 W4M 


10-10-109-8 WOM 
23-110-7 WOM 
NA 
25-107-9 WOM 
29~57-21 W4M 
12-2-13-19 W4M 


11-9-44-24 W4M 
SE11-8-5 W5M 
9-29-31-5 W4M 
2-16-42-12 W4M 
5-6-28-2 W4M 
6-63-25 W5M 


Bb fo 


Sulfur Dioxide 
Emission LT/D 


29 
17.8 


52.4 
64 


sweet 


14 

sweet 
sweet 
sweet 
sweet 
sweet 
sweet 
sweet 
sweet 
66 

sweet 
sweet 
sweet 

0.9 

sweet 
sweet 
sweet 
sweet 
sweet 
sweet 
sweet 
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TABLE I - Cont'd, 18 
SE heme OnE nds : 


GAS PROCESSING PLANTS IN ALBERTA 
ie ee ee 


EST reer 


_ ene Location Raw Gas Sulfur Dioxide 
MMCFD Emission LT/D 
re 
eee eee 
Strachan Gulf 35-37-9 W5M 250 88 
Strachan Aquitaine 52-37-10 W5M 382 SRG 
Sturgeon Lake HBOG 2-69-22 W5M 28 9.4 
Swalwel1 Gulf 33-29-24 W4M 4 sweet 
Swan Hills Atlantic Rich. 10-32-67-9 W5M 6 sweet 
Sylvan Lake HBOG 14-32-37-3 W5M a9 4 
Sylvan Lake ‘Chevron 1-21-38-2 W5M 27 sweet 
Three Hills Amoco 13-13-35-26 W4M 10 sweet 
Turner Valley Gulf 14-6-20-2 W5M 88 9.6 
Tweedie Albersun 28-68-13 W4M 20 sweet 
Virginia Hills Shell 17-64-13 W5M 12 132 
Vulcan Dome 24-15-22 W4M 39 135 
Waskahigan Amoco 18-64-23 W4M 16 sweet 
Waterton Shell 1&2-20-4-30 W4M 473 248 
Wayne CPOG 5-17-27-19 W4M 19 sweet 
Wayne CPOG 1-20-28-21 W4M oz sweet 
Wayne Tenneco 12-4-28-20 W4M ZS sweet 
Whitecourt PaciEic 26-59-11 W5M 50 LZ 
Wildcat Hills Can. Fina 6-16-26-5 W5M £25 30 
Willesden Green Texaco 1-17-42-6 W5M 12 sweet 
Willesden Green Homestead Oils 13-16-40-5 W5M 5 sweet 
Wilson Creek Amerada 1-29-43-4 W5M 15 2rd 
Wimborne Mobil 12-34-26 W4M 70 43.4 
Windfall Amoco 8-17-60-15 W5M 37h 235 
Wintering Hills CPOG 1-18-25-17 W4M 14 sweet 
Wood River Canex 16-9-43-23 W4M 5 sweet 
Worsley Shell 7-22-87-7 WOM ey sweet 
Zama HBOG NW12-116-6 W6M 13 injection 


NA - not available 


wats 
Appendix I 2 


A Review of Calculated Sulfur Dioxide Ground Level Concentrations for 


Gas "Plants: 


The provincial ground level standards for sulfur dioxide in 
Alberta are 0.2 ppm in urban and arable agricultural areas and 0.3 ppm 
in all other areas (due allowance for trees). The plants' sulfur dioxide 
GLC's are calculated by two computer models, Pasquill and Sutton, after 
the effective stack height has been determined by the Bosanquet method. 
The models yield short period averages (less than 30 minutes). The 
ambient air quality standards for sulfur dioxide is 0.3 ppm for one hour. 
Therefore there-is a built-in safety factor in the calculated to ambient 
standards because of the increase in time period. It is suggested that 
this safety factor is in the order of three. 

A review of the GLC of approved plants in the province indicates 
that eight plants are approved but the GLC have not been calculated, eleven 
plants are approved based on Sutton, forty-three plants are approved based 
on Pasquill, one plant is based on continuous ambient monitoring measure- 
ments and one plant is based on meteorological wind speed and directional 
conditions. 

The eight plants that GLC have not been calculated for are: 
Canadian Natural Gas Liquids - Acheson 
Canadian Montana - Black Butte 
Hudson's Bay Oil & Gas Co. Ltd. - Brazeau River 
Atlantic Richfield —- Golden Spike 
Canadian Fina - Greencourt 
Imperial Oil Ltd. - Leduc 


Amoco — Martin Hills 
Gulf - Strachan 


CON DUFWNH EH 


Of the plants that have been approved, there are eighteen which 
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have been approved in excess of 0.3 ppm and therefore in violation of 


the standards. The plants in this category are: 


1. Amoco - Bigstone 
%* 2. Amoco - Crossfield 
3. Amoco - Rainbow 
4, Amoco — Windfall 
* 5., Canadian Fina —/Wildcat Hills 
6. Chevron - Kaybob 
* 7. Chevron — Nevis 
aS wy Gulf — Homes len-Rimbey 


* 9. Gulf — Pincher Creek 
* 10. Gulf - Turner Valley 
11. Hudson's Bay Oil & Gas Co. - Caroline 
12. Imperial -— Quirk Creek 
13. Saratoga Pro. - Savanna Creek 
144 « Shells— Innisfail 
15. Shell -— Simonette 
Shell -— Jumping Pound 
17. Texaco - Bonnie Glen 
* 18. Texaco Gulf -— Okotoks 


% 
oO’ 


The asterisks above indicate plants where the standard probably is 0.2 ppm 
due to the plant's location. In addition to the above mentioned plants, 
it would appear that an additional five plants are approved at a GLC in 
excess of 0.22 ppm in an area where the standard should be 0.2 ppm. 

These plants are: 

Canada-Cities - Paddle River 

Canadian Delhi - Buck Lake 

Canadian Superior - Harmattan 


Gulf - Nevis 
. Hudson's Bay Oil & Gas - Sylvan Lake 


(na EG Nh Fe 


The two largest emitting plants in the province, Aquitaine Strachan (emission 
336 LTD) and Shell Waterton (emission 248 LID) are approved, at the 
appropriate standards for their area at a eer elevation. Above this 
elevation it has been assumed that the land cannot be unduly effected 

because of the limited type of vegetation growth. Petrogas at Balzac (the 
fifth largest emitter at 200 LTD) is controlled by a monitoring network. 


In this case they are measuring the ambient conditions and the safety 
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factors indicated earlier are ignored. 

The Federal Government has the authority to establish ambient 
standards based on the health aspect of humans. The sulfur dioxide 
standards developed by the Federal Government, one hour ambient measured 
averages, are 0.34 ppm as a maximum acceptable average and 0.17 ppm as a 
maximum desirable average. It must be the goal in Alberta to meet the 
maximum desirable standards. If the same safety factors are to be 
maintained, then the half hour calculated standard for sulfur dioxide 
should be 0.17 ppm as calculated by the Pasquill Diffusion Equation 
(more restrictive) in all areas of the province. All new plants should 
be required to be designed to this level and a time-table of compliancy 
be published for updating all existing operations. In all, forty-two 
existing plants are affected by this new standard (this does not include 
the plants where GLC has not been run). However, as indicated earlier, 
twenty-three plants need upgrading immediately to meet the existing 


Albertans candardsre 


a 

bed 

oth a 
iwakdam debidetes 01 qsivodsoa s 


bier wtlim edt enamide 


ind sap ,Jaecerisvo) 


- 7 - 7 
cpiieve sidetqnoas Sie 


Appendix I 


A Me Mit ab 
N 
™“ SOUR GAS PLANTS IN ALBERTA 
lant SUrrur Sulfur Sulfur Recovery Efficiencies Emission Stack Sui fur Ground Level 
Yame Production Dioxide A B C Temperature Height Dioxide Concentration 
LTD Emission Approved Calculated Proposed ox Pts In Stack ppm SO 
2 
ETD B R ppm sO, @ Distance (ft.) 

\cheson NIL 0.8 0 0 @) 0 Flare 40 NA NA 

Bantry NIL 0.8 ) 0 0 0 Flare 65 NA Oils" @ 265s" s 
Bigoray NIL 4.6 0) 0 0 O Flare 150 NA 0.17- @ 3726" 5 
3igstone aS 40 95 (3M) 95 94-96 96 1200 250 12000 O.7 4-63 700 
Black Butte NIL eee) 0 ) 6) 0 Flare 100 NA NA 

Bonnie Glen NIL 24.8 0 0 90-91 92-94 Flare 150 NA UPS RES CR ire stew 2 
Brazeau R. HB 37 13.4 90 (3M) 84.5 90-92 92-94 1000 190 11300 NA 

Brazeau R. TEN 41 9.0 90 (3M) 90 90-92 92-94 1000 ZaD 9180 0.20 @ 8900 P 
Burnt Timber 137 48 90 (3M) 88.6 94-96 94-96 1000 270 14080 Os 2 ae 
Caroline AL NIL 26 0 0 0 0 Flare 25 17330 O,25. @ Ieoucs 
Caroline HB 20 aes 85 (3M) 85 90-92 92-94 1000 170 12920 0.33* @ 26407 P 
Carstairs-HOME 48 24 80 (3M) 80 90-92 92-94 1000 200 8540 O,20 4 52602 
Carstairs BP NIL Ss) 0) 0 0 0) Flare 100 NA. 0720 @ 2640 P 
Crossfield-PET 1930 200 95 (3M) O51 98-99 99 1100/1100 400/400 NA vk 
Crossfield—-AM EZLO 197 95 (M) 94.6 98-99 99 1200 300 13960 0.60 @ 10560 P 
Edson 280 39 O32 hi CoM) <9 3c. 92-94 94-96 1000 250) 8600 0715 4 210s ses 
Gilby TEX NIL 1 eae 0 ) ¢) @) Flare 57 NA 0520-1) 3 2GGer 
Gilby PAC NIL 0.6 0 6) 0) ) Flare 65 NA 0.003 @ 4752 P 
Gilby AR NIL 0.4 0 0 0 @) Flare 100 NA 0.026 @ 4200 P 
Gold Creek 100 3 95 (3M) 93.~5 95-96 96 1000 200 NA OVLOSCS5030¥5 
Golden Spike NIL 6 0 0 0 O Flare 140 NA NA 

Greencourt NIL 10 ) ) @) ) Flare 105 NA NA 

Harmattan HOME NIL 1 0 0 @) 0 Flare 100 NA 0.03 @ 4488 P 
Harmattan GS 845 82 95 (3M) 95.4 96-98 98 1000 250 8140 092370 FL 0500" F 
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SOUR GAS PLANTS 


TABLE I 


IN ALBERTA 


Ca a PO 


Appendix I 


en 


Plant 
Name 


Stmlefe wis 
Production 
iE) 


Sulfur 
Dioxide 
Emission 
Bele 


Sulfur Recovery Efficiencies 


A 


B 


Approved Calculated Proposed 


Emission 
Temperature 
OF 


Stack 
Height 
PG: 


2 SS ee ee 


Homeglen- 
Rimbey 
Hartell 


Innisfail 


sOLire 
Jumping Pound 


-Kaybob-HBOG 
Kaybob-HBOG 
Kaybob-CHEV 


ieqwew rhe 

PonemeinesGr. 
W WwW HBOG 

Lone Pine Cr. 


Martin Hills AM 
Minnehik-Buck 
Lk 


Nevis GULF 
Nevis CHEV 
Ore GHEN 


Okotoks 
Olds 


NIL 


240 
E33 


NIL 

a2 
278 
209 


419 
605 


eo 
12.6 


52.4 
64 


94 (3M) 
93 (3M) 


90 (3M) 


99 (3M) 
93.5 (3M) 


96 (3M) 
96 (3M) 
96.6 (3M) 
0 


96 (3M) 
95 (3M) 


C 
B R 
94-96 96 
93-94 94 
94-96 94-96 
90 92-94 
95-98 98 
96-22 G2 
93-99 99 
93-29 99 
0 0 
D6 96 
95-96 96 
0 0 
ge 94 
95-96 96 
94-96 96 
96-98 98 
96-98 98 


250 
300 


Sulliaas Ground Level 
Dioxide Concentration 
Int Stack ppm SO9 
ppm SO9 @ Distance (ft.) 
13840 0.56 @ 4740 P 
72216 0.18 @ 7200 P 
16120 0. 56-3606. 
18180 O21S @ V10ceeP 
10080 0.60 @ 5480 P 
8240 0.20 @ 7100 S 
NA 0.34 @ 30900 P 
NA NA 
5420 0:21 € 5280 P 
10310 0321. 23170) 2 
NA NA 
5770 0.25 @ 2600.2 
9390 0223 2 °7920 5 
7220 O51 6 S250 ez 
5120 7 So 
10920 O54 S280 FP 
8200 O21 Se euoU rE 
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TABLE I 


wl SOUR GAS PLANTS IN ALBERTA 
Plant Sulfur Sulfur Sulfur Recovery Efficiencies Emission Stack Sulfur Ground Level 
Name Production Dioxide A B C Temperature Height Dioxide Concentration 
LTD Emission Approved Calculated Proposed nF ac In Stack ppm SO, 
oe B R pen @ Distance (ft.) 


Pincher Ck 293 66 90 (3M) 90 93-95 94-96 1000 350 16610 0.37 @ 7603-P 
Princess CHEV NIL 0.9 0) @) 0 @) Flare 40 NA 0.006 @ 8184 P 
Quirk Creek 287 30 95 (3M) 95 94-96 96 1000 250 12900 D246 @ A710 2 
Rainbow AQ ES i7/ 20 93 (3M) 93 94-96 96 1100- 100 9130 0.29 @ 5948 § 
Rainbow IMP NIL On 2 0) 0 0 0) Flare ey NA ORE Cree hae 
Rainbow AM NIL 085 0 0 @) @) Fuare 40 NA 0.32: @ 1050-5 
Redwater 22 3.9 92 (3M) 92 92-93 94 1000 150 11330 0.14 @ 2380 P 
Savanna Creek 796 60 93(cont) 96 96-98 98 1000 300 11970 1.7/3 @ 6600 2 
Simonette 94 20 90Ceont) 90.2 93-94 94-96 1000 290 16160 0-40 °@"5280°7 
Strachan GULF 847 88 95 (3M) 95 96-98 98 1100 410 8060 NA 

Strachan AQ 4100 336 96 (3M) 96 98-99 99 1100 300 NA ys 3 
Sturgeon Lake 62 9.4 93 (3M) 93 93-94 94 1000 ays 10130 0.267 @7535 56 
Sylvan Lake 10 4 85 (3M) 83 90-92 92-94 1000 tel 10010 0.25 @ 2640 P 
Turner Valley 16 9.6 80 (3M) WY 92-93 92-94 1000 200 20600 0.42 @ 4435 P 
VWireinia Hills NIL ees 0 0 0 Om Flare 240 NA 0. 38¢.31407P 
Vulcan NIL ie5 0 ) 0 0 Flare 100 NA 0.08 @ 2640 P 
Waterton 2970 248 96 (3M) 96 98-99 99 1000 500 NA 0.2 4 
Whitecourt NG ie 0 @) 0) O Flare 300 NA 0.18 @ 52602 
Wildcat Hills 174 30 92 (3M) 92 93-95 94-96 1000 250 150 0.5a 2523052 
Wilson Creek NIL Led 0 0) 0) 0 Flare 100 NAL 0.19 € 6336 2 
Wimborne 331 CM 93 (3M) 94 94-96 96 780 300 12450 0.22 @ 989075 
Windfall 1975 235 95 (3M) 94.2 98-99 99 1200 400 9970 0.68 @ 8976 P 
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Appendix II 2D. 
A REVIEW OF EXISTING AND PROPOSED SULFUR RECOVERY EFFICIENCIES 


Traditionally, the basis for setting sulfur efficiency rates has 
been the maximizing of investment return. In general, the plants were 
designed to recover between 90% and 95% of the inlet sulfur. The 
remaining sulfur was incinerated to sulfur dioxide and exhausted to the 
atmosphere through a stack at approximately 1000°F. The regulatory 
agencies involved in environmental protection have attempted to increase 
the recovery rates, butea review of the approved efficiencies (Table I, 
Appendix I) indicates that they have been only successful in raising the 
recoveries of the large plants to 962. Of the sulfur that enters all of 
the sour gas plants, 94.5% is recovered as sulfur and 5.5% is released 
to the atmosphere mainly as sulfur dioxide. 

On November 9, 1971, "Minimum Sulfur Recovery Efficiency Guidelines" 
were issued by the present regulatory agency. These Guidelines are 
reproduced as Attachment I. The Guidelines come into effect at the 
beginning of 1975, with application for exemption required by May 31, 
192% | 

A review of the existing plants indicates that there are 24 
plants that must increase their efficiencies or apply Coe an exemption. 
The seven largest plants presently are approved to emit over 1600 tons 
of sulfur dioxide per day. Increasing the recovery rate of these plants 
to 97% - the minimum required in the Board Guidelines - would result in 
a reduction of approximately 530 LTD of sulfur dioxide. Using the value 
recommended by this report (see next paragraph), a reduction of over 


1200 LID would be realized. 
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265 
It is understood that considerable effort went into the 


preparation of the report on which the Board Guidelines were based, 
however, it is evident that more stringent regulations are required. 
In order to conserve a non-renewable resource and protect the environment, 


this Report recommends the adoption of the following as minimum requirements: 


Inlet Rate Minimum Efficiency (4%) 

1000 ~ 4000 99 

500 - 1000 98 

300 - 500 96 

100 - 300 94 - 96 depending on gas qualities 
TO — Ser og 92 - 94 depending on gas qualities 


To meet this standard, forty plants will be required to upgrade 
their facilities. Information has been published by at least one sulfur 
plant design guaranteeing 99.9% sulfur recovery. Therefore, these 
efficiencies are technically attainable but considerable industry 
opposition can be expected. In order to achieve the maximum sulfur 
dioxide reduction in the shortest time period, the largest plants (those 
producing over 1500 LTD) should be ordered immediately to begin designing 


their systems. 
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PROVINCE OF ALBERTA 


zi 


ENERGY RESOURCES CONSERVATION BOARD ai. 


Informaticnal Letter 
No 5 GL €7 f=29 


al 
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Ail Dperatoms 


Sulphur Recovery Requirements 
Gas Processing Operations 


Pie board. Mas, iniicatecs-in GniormationiLetter No. IL 
10-33 aterm ily oe lOO... an meetings) with operators of 
Sas processame piants, aud through the issuance of certain 
TeceEne Processing plant, epprev als that an ancreasein 
sulphur recovery efficiency would be required within two or 
three years. tmepesbisns were also given that the require= 
ments would be more stringent but would be consistent with 
Current, Erenius in stechne lorry. 


ene board hese considered the matter of appropriate 
sulphur conservation requirements on the bases of current 
techno loey jane the “economics of sulphur recovery and, “bearing 
in mind its responsibilities respecting pollution control and 
the impact on the environment of the total sulphur dioxide 
emissions in the Province; has developed certain minimum 
sulphur recovery efficiency guidelines. The guidelines are 
SE€f out in M#etachment 1] and are related to plant size and 
Various deieeeas qudiities. The plant size categories were 
determined, having regard for relative economics, practicality 
and operating flexibility. 


Effective immediately, the Board requests that the 
requirements set out in Attachment No. 1 be used as a guide 
in the planning of new gas processing plants and mejor 
expansions to SzLletinea plants. Where in the opinion of an 
applicant for the approval of a new plant.or a major extension 
special circumstances warrant a deviation from the guidelines, 
the Board will consider an application for approval of a lower 
TeCOVeTY Ate awhl sh dGecige [The matter ion its individual. merits. 
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With regerd to existing processing plants, the Board 
believes that such plants should be upgraded in accordance 
with the guidelines wherever practicable and that elloplants 
should mest the standards! es soon as possible but not Jater 
than December 31, 19745 Bin order to facilitate the acnieve= 
ment of this goal applications for approval of proposed 
modifications, in accordance with section Sr U20eo ferme. Ol. 
and Gas Conservation Regulations, should be made not later 
than May 31, 1973, with construction to begin as soon as 
possible therecar The Board appreciates that upgr ading 


nay net be justi s 
topeccevesamps 
ecovery level 
CLEeuMms tence scx 
be made to the B 


rr 
ed for certain older plants and is gees 
ons gfox texemption from the prescribed . 
for’ sbe.ss-e.r adjustments, where exceptional 
: 1G. eae for such exemptions should 
d not later than May 31, LOU. 


ISSUED at theeCity of Calmery, im the Province OL 
Alberta, this 9th day of November, A. D. Lo gels 


ENERGY RESOURCES CONSERVATION BOARD 
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Appendix III 303 
A REVIEW OF EXISTING MONITORING PROGRAMS 


The present monitoring requirements for the majority of the 
plants consist of exposure cylinders, source sampling, and continuous 
monitoring. The following is a review of each of these areas. 

The recommended monitoring increases for each plant are based 
on their presently approved sulfur dioxide emission limit and are an attempt 
to provide an adequate program. In all of the recommendations regarding 
monitoring, there are plants presently operating programs within the 


proposed ranges. 
1. Exposure Cylinder Networks 


The majority of sour gas plants in the province maintain a limited 
exposure cylinder network for the measurement of total sulfation and 
hydrogen sulfide (Table 1). However, six plants that process sour 

gas do not maintain a network. These plants are approved to contribute 


12.1 long tons of sulfur dioxide per day and are: 


1) Goliad - Bantry 

2) Canadian Montana - Black Butte 

3) Amoco — Martin Hills 

4) Amoco — Rainbow 

5) Chevron - Princess 

6) Imperial - Rainbow 
The results obtained from the existing networks are submitted to the 
Department of the Environment before the end of the month following 
that for which the observations were made, 
A review of the existing networks indicates that a consistent approach 


has not been employed. In order to have this consistency, and more 


important to indicate minimum network requirements for effective 


a Li | 
“ 7 > : » - iy — : pe 
7 vote » 2 <ereial fys ow 
mn ah ‘ n : _ 1 ao 
i ‘= - , — 5 ‘ 4 
2 Av te stad Wo wan ‘be meee’ pal 
_ i” 7 . a ny _ 
—. alg. & 


= vy 
ol by) 
hint 


= 
Pgettatie 0 meet eet so. a iomy m 
or > ‘ 


i> i> aa) iT) 7) Tere ‘Abe a data? tg 


“408 VOR 4 
> 


by and vps 
eed Wes 


a egan!' tas oe ib a - 
A 7 _ 


Ds 


Sh bs 


measurement, Table I is recommended. Table II indicates the 
monitoring programs presently carried out by the plants. Adopting 
the recommended network as suggested in Table I, we find that 27 
sulfur recovery plants and 11 sour gas flaring plants require network 
additions. The additional requirements for these plants are presented 
in Table III. Besides the six listed above as having no networks, 
there are an additional 12 plants that are operating networks less 
than HALF of what they should be. 
1) Amoco - Bigstone 
2) Aquitaine - Rainbow 
3) Atlantic Richfield — Gold Creek 
4) Canada-Cities Service - Paddle River 
5) Canadian Superior - Harmattan 
6) Gulf - Nevis 
7) Imperial - Quirk Creek 
8) Saratoga Pro. - Savanna Creek 
9) Shell - Burnt Timber 
10) Shell - Jumping Pound 
11) Shell - Virginia Hills 
12) Texas Gulf - Okotoks 
The required data is submitted usually in the last week of the 
stipulated time period. This report recommends that the information 
be submitted by the 15th day of the month following, and that all 
networks be changed on or about the last day of a month. In this 
manner, not only would the Department of the Environment be able to 
determine the trends in the vicinity of each plant, but the individual 


plant trends could also be compared and the oyerall provincial trend 


indicated. 


Source Sampling 


Source sampling is presently carried out at all plants that use a 
stack to emit their effluents into the atmosphere (Table II). The 


main purpose of these tests is to determine the actual tonnage of 


32s 
sulfur emitted from the plant and the operating efficiencies. Using 
the obtained data it is also possible to calculate ground level 
concentration. This report is recommending an additional design program 
limiting the concentration of sulfur dioxide in the stack (Appendix IV). 
In actual plant operations, the proven method for obtaining this 
information is stack sampling. Therefore it is imperative that the 
plants be required to conduct a sufficient number of tests. A minimum 
number of source sample tests is recommended in Table I. These samples 
would be carried out to compliment the continuous monitoring require- 


ments. 


Twelve plants require additional surveys to meet these 
minimums (fable II). These are: 


1) Amerada Hess —- Olds 

2) Amoco = Crossfield East 

3) Amoco — Windfall 

4) Aquitaine - Strachan 

5) Gulf -— Pincher Creek 

6) Home Oil - Carstairs 

7) Hudson's Bay Oil & Gas - Brazeau River 
8) Hudson's Bay Oil & Gas - Kaybob 
9) Imperial - Quirk Creek 

10) Saratoga - Savanna Creek 

11) Shell - Burnt Timber 

2) TexasiGull = Okotoks 


The results of the sampling program are forwarded to the Energy Resources 
Conservation Board as soon as they are available. Usually the reports 
are submitted within a month. This report would recommend the data be 


submitted within 15 days. 


Continuous Monitoring 


Continuous monitoring for sulfur dioxide and hydrogen sulfide 
is the newest of the three monitoring approaches developed to date. The 


information gathered by the instruments indicates the actual ambient 
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conditions. When a value is recorded in excess of the standards, 
then this is a fact, this is what is actually happening; therefore 
this type of program indicates the extent of pollution that is 
occurring. The results are submitted monthly, similar to the 


approach developed for exposure cylinders. 


Five sulfur recovery plants and nineteen sulfur flaring 
plants do not carry out any continuous monitoring (Table II). The 


sulfur plants are: 


1. Hudson's Bay Oil & Gas - Brazeau River 
2. Hudson's Bay Oil & Gas - Caroline 

3. Hudson's Bay Oil & Gas - Sylvan Lake 
4, Shell - Burnt Timber 

5. Tenneco - Brazeau River 


In addition to these five plants, there are ten more that 
are not carrying out an adequate program and must be upgraded (Table 


Til}. we lhesesare: 


1. Amoco - Bigstone 

2. Canada Fina - Wildcat Hills 

3. Gulf - Nevis 

4. Gulf - Rimbey 

5. Hudson's Bay Oil & Gas - Edson 
6. Imperial - Quirk Creek 

7. Mobil - Wimborne 

8. Saratoga -— Savanna Creek 

9. Shell - Jumping Pound 
10. Texas Gulf - Okotoks. 


The sulfur flaring plants are indicated in Tables II and III. 


As mentioned above, the re data is submitted within 
thirty days. This is not an adequate approach because it can happen 
that the Department of the Environment is not being notified when a 
standard is violated until sixty days later. By that time, irreversable 
damage could have been done and it may not be possible to know which 


plant was responsible. It is recommended that when the standards are 
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approached, the Department must immediately be notified. In this 


way, the area affected can be carefully scrutinized for pollution 


damage. This will require an adequate communications system between 


the plants and the Department. 


In the Province of Alberta, there are only thirteen out 


of the sixty-three plants that are conducting a totally adequate 


monitoring program. The remaining fifty need upgrading in at least 


one of the three areas discussed above. 


In order to provide a more diversified program of 


monitoring and thereby determine the resulting environmental damage, 


additional programs are required. Most of the additional programs 


have been carried out on a limited basis in the past. 


1) Sulfur Dustfall 


This monitoring program would measure the effect of the 
sulfur storage piles on the adjoining area. The method is similar 
to the total dustfall cylinders which the Department has required 
'dust' emitting plants to maintain. This approach has recently 
been attempted in areas where people have complained about the 
sulfur dust spreading on the land. 

With the lack of markets, many of the storage piles have 
become immense in size and therefore will require a large number 
of stations. It is recommended that between four and eighteen 
stations be required within the general vicinity of the plants on 
an initial basis. The Department of the Environment should review 
the results obtained and develop standards within the year. Also 


a maximum sulfur dust standard, similar to the total dustfall 
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= 130 
standards, should be established for the entire province. 


2) Soil Survey 


3) 


The effect of sulfur dust and sulfur dioxide on the fertility 
of the land must be established. Mr. D. R. Walker of the Canada 
Department of Agriculture has carried out some soil sampling in Alberta. 
This experimentation should be expanded to include the area of influence 
in the vicinity of a sulfur dioxide emitting plant. 

As an initial program, this report recommends yearly samples 
be obtained from a number of plots. The number of plots sampled should 


be two times the proposed exposure cylinder network. 


Vegetation Sampling 


The Department of the Environment, with the assistance of 
the Department of Lands and Forests, has conducted yearly vegetation 
sampling in the vicinity of large sulfur plants. It has also required 
some industries to carry out yearly vegetation sampling in order to 
determine the plant's effect on vegetation. An industry where this is 
a requirement is the fertilizer plant if they process phosphate rock. 

LOvis nishly inconsistent for the Department to conduct 
tests on the effect of sulfur plants on vegetation, require certain 
industries to conduct similar surveys, yet not require the sulfur plant 
operators to carry out surveys. Information regarding the effects of 
industry on vegetation is required in all areas of the province from 
all types of industry. Therefore, this report recommends that the 
sulfur emitting plants be required to carry out these surveys beginning 
in 1972, The minimum number. of samples reported should be four times 


the required exposure cylinder networks. 
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36. 
4) Corrosion 


In 1967, the Environmental Health Services Division of 
the Department of Health received a report from Professor P. H. 
Bouthillier, University of Alberta, on "Corrosion" which had the 
following conclusion: 

"The tests indicate that the sulfur dioxide level 

and the hydrogen sulfide level have a definite 
effect on corrosion". 

The Department of the Environment does not measure 
corrosion at gas plants, nor is the gas processing industry required 
to perform this duty. Therefore it would appear that Professor Bouthillier's 
conclusion that there is definite corrosion caused from sour gas plants 
has been neglected. In order to rectify this 'oversight', it is imperative 
that industry be required to measure its corrosion effect on the surrounding 
area. Corrosion plates should be established in the vicinity of all plants 
emitting sulfur compounds to the atmosphere. 

In order to obtain the effect of each plant on its neighbors, 
test locations in non-polluted areas should be established. In this way, 
the natural corrosion effects can be compared to the man-made sulfur plant 
effects. The resultant information could be used to compensate those 
individuals whose property or location is such that their metal materials 
are more susceptible to corrosion. Initially, the number of sample locations 


should be equal to one-half the proposed exposure cylinder networks. 


Appendix III B72 
TABLE I 
Sulfur Dioxide Stack Exposure Sulfur Dioxide Continuous 
Emission Rate, Sampling Cylinder Emission Rate, Monitoring 
LTD LTD 
Orel 10 i 2- 6 Op Le= a> 1M 
10 25 2 6 - 10 Br ta eee 2M 
25 50 3 10: = 20 25 ~ =225+ LZ2eM 
50 100 4 25 = 35 
100 150 5) 30 - 40 
150 250 6 30 - 50 
250+ 8 35 - 60 
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TABLE *©IT 


Sulf ; 
lant Name Wika oi SEEREEES contiaans Dene a os 
ete to eee cree: Environment 
— p Ee ylinders Monitoring Exposure Cylinders 
sigstone 40 4 a oM 9 
Brazeau River HB 13.4 1 4 0 2 
Brazeau River TEN 959 L 4 0 0 
Burnt Timber 48 2 6 0 0 
jaroline HB Wee 1 4 0 2 
farstairs HOME 24 2 5 12M 4 
Crossfield-Balzac 200 6 38 2-12M 6 
Crossfield-East Loy 4 20 12M 8 
Edson a9 4 10 2M 5 
bold Creek 15 y: 4 2M 0 
jarmattan CS 82 4 10 12M 8 
fartell i: 1 4 2M 0 
lomeg 1len-Rimbey 62.6 4 23 2M 6 
Innisfail ES Z 13 2M 4 
Joffre 6 2 8 ee 
Jumping Pound 54 4 8 oh : 
Kaybob CHEV - 214 6 25 ee : 
Kaybob HBOG 172 4 au 2 
TLone Pine Ck. C5 14 2 a : 
Lone Pine Ck. HB 21.4 he 
| 2M 4 
WMinnehik-Buck Lake 50 2 4 
MNevis CHEV 17.8 ; e me 
Nevis GULF 29 
2M 5 
Okotoks ae ; = 12M 4 
Joids 6 
— 4 2M 2 
Paddle River* 14 : 30 12M 6 
Pincher Creek 66 
5 2M 5 


| Quirk Creek 30 
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A. MONITORING PRESENTLY CARRIED OUT - SULFUR RECOVERY PLANTS 


Sulfur Source Exposure Continuous Dept. of the 

Plant Name ; Dioxide Environment 
eee Sampling Cylinders Monitoring Exposure Cylinders 

Rainbow AQ 20 2 3 2M 0 
Redwater Bie i 4 2M 7 
avanna Creek 60 z 8 1M 0 
imonette 20 2 9 2M 0 
rachan GULF 88 4 20 12M 0 
trachan AQ 336 (B) 30 12M 0 
turgeon Lake 9.4 1 4 2M 2 
ylvan Lake 4 ab 10 0 2 
urner Valley Ae) 2) 4 2M i 
aterton 248 6 30 12M 8 
ildcat Hills 30 4 25 2M 4 
indfall 235 4 20 12M 8 


existing monitoring acceptable 


no sulfur recovery but emission is through a stack 


B) sampling is done at the Board's request 
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‘TABLE II (Cont'd) 


B. MONITORING PRESENTLY CARRIED OUT - SOUR FLARING PLANTS 
ae ee 


Sulfur Dioxide Exposure Continuous Dept. of Environment 
Emission 
LTD Cylinders Monitoring Exposure Cylinders 


Ihitecourt 
Wilson Creek 


sosoqed = ablzodd swh{ue)- eT 
woleanlot .° 1 < 
ars 


Plant 
Name 


Bigstone 

Brazeau River HB 
Brazeau River TEN 
urnt Timber 


Caroline HB 
(Carstairs HOME 
rossfield—Balzac 
Crossfield-East 
Edson 

old Creek 
Barmattan CS 
Brtell 
omeglen-Rimbey 


nmnisfail 


offre 
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aybob CHEV 
aybob HBOG 


Bne Pine Ck. CS 
Bne Pine Ck. HB 


finnehik-Buck Lake 


levis CHEV 
levis GULF 
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Paddle River * 
Mincher Creek 


Juirk Creek 
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A. MONITORING REQUIREMENTS - 
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Dioxide 
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Appendix III Lo 
TABLE [IT (cont'd) 
A. MONITORING REQUIREMENTS - SULFUR RECOVERY PLANTS 
| ant sulfur . Additional Additional Additional 
ame Dioxide Source Exposure Continuous Comments 
Emission Sampling Cylinders Monitoring 
LTD 
ee 
linbow AQ 20 0 it 0 
dwater eh.) 0 0 0 A 
avanna Creek 60 2 Ly 11M 
imonette 20 0 0 0 A 
trachan AQ 336 8 15 0 
rachan GULF 88 0 10 0 
sturgeon Lake elle 0 0 0 A 
ylvan Lake 4 0) 0 2M 
Urner Valley 0.6 0 Z 0 
aterton 248 0 10 0 
ddeat Hills 30 0 0 10M 
imborne 43.4 0 8 mi 
indfall 235 2 20 
Btal; 41 


existing monitoring acceptable 


no sulfur recovery but emission is through a stack 
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43. 
TABLE III (cont'd) 

pesos LOR TNE REQUIREMENT 9 POURS “FLARING | PLANES 
ee ee eee 
Plant Sulfur Additional Additional 
| Dioxide Exposure Continuous Comments 
Name Emission Cylinders Monitoring 

LTD 

ae ne ee on 
(a tr nesses en 
Archeson 0.8 1 1M 
Bantry 0.8 2 1M 
Bigoray 4.6 i 0 A 
Black Butte Ha.) 2 1M 
Bonnie Glen 24.8 2 2M 
Caroline AL AAR 0 1M 
Barstairs BP oa 0 1M 
Gilby TEX IS: 0 1M 
Gilby PAC 0.6 1 1M 
Gilby AR 0.4 0 1M 
Golden Spike 6 0 0 A 
Greencourt 10 0 2M 
Harmattan HOME 1 a tM 
Leduc 4 0 = 
1M 
Martin Hills AM 1.7 2 
1M 
Princess CHEV 0.9 : 
/] 1M 
Rainbow IMP: 0.2 1 
Rainbow AMO : 
2 2M 
Virginia Hills ae ‘ TH 
Vulcan I. 
’ 0 2M 
Whitecourt ae 0 1M 


Wilson Creek 


Total - 22 
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A REVIEW OF COMPLAINTS 
Sa = a es ee ee eed 


Attached is a list of complaints received and investigated by 
the Energy Resources Conservation Board or the Department of the Environment 
gaecne, years 1970 and 1971. 

The complaints are summarized in four categories: odour, smoke, 
health, and miscellaneous. The miscellaneous category covers such matters 
as corrosion, vegetation damage, water problems, noise, and sulfur dust. 

Complaints have been received from fifty-nine areas during this 
time period, with the following five areas leading the field: 

Turner Valley 
: Joffre 
Waterton 


Olds 
Harmattan-Elkton 


1 & ON Ee 


A strong enforcement program is required to rectify the problem 


areas. 
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COMPLAINTS SURVEY 
THE DEPARTMENT OF THE ENV 


TRONMENT & THE ENERGY RESOURCES CONSERVATION BOARD 


<——____0D0UR___SWoKE HEALTH _ MISCELLANEOUS 
Acheson l 
Aldersyde l 
Big Valley 1 
Black Diamond 1 
Buck Lake 1 
Calgary 9 
Calmar D) j 
Chigwell D) 
Clive 2 j 
Cochrane @) ‘, : 
Cremona V4 1 
Crossfield 4 
Didsbury 7 1 
Drayton Valley 2 
Edgerton 1 1 
Edson " 
Erskine 4 1 1 
Fenn-Big Valley 2 
Bene Lek 3 
Gilby * 1 
Harmat ton-Elkton 8 1 1 
Homeglen-Rimbey 3 
Hunter Valley 1 
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COMPLAINTS SURVEY 


THE DEPARTMENT OF TH 


E ENVIRONMENT & THE ENERGY RESOURCES CONSERVATION BOARD 


mou toe HEALTH _TSCELLANEOUS 
Jefferson Lake 1 
Joffre 22 1 
Judy Creek if 
Jumping Pound 5 
Lake McGregor 1 
Lathom 2 
Leduc 2 £ 
Little Bow My 
Little Smoky 1 
Lloydminster iL 
Lone Pine Creek L 
Lookout Butte i 
Mameo Beach it 
Medicine River 3 2 
Mikwan J. 
Gillaryille ar 
Nevis / 
Olds : : : 
Paddle River 1 
Pincher Creek 8 
Quirk Creek 
Redwater y 
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Rocky Mountain House 
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COMPLAINTS SURVEY 


THE DEPARTMENT OF THE ENVIRONMENT & THE ENERGY RESOURCES CONSERVATION BOARD 


——————________On0UR__swokr HEALTH _ MISCELLANEOUS 
Strachan - uF 
Sundre 1 

Sylvan Lake 2 i 

Turner Valley 32 

Valleyview 1 

Violet Grove 1 

Vulcan 4 

Waterton 13 

Whitecourt 1 

Wildcat Hills 1 

Wintering Hills 1 


Wizard Lake 1 
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GENERAL 
I. RECOMMENDATIONS REGARDING DAILY TONNAGE LOSS 
ee VE LODGE pa) 


Appendices Eb, and Ill indicate what is presently being done 
in the way of controlling or protecting the environment. All of the 
existing programs require upgrading in order to make them more effective. 
However, these programs by themselves are not in keeping with the latest 
advancements in pollution control. Therefore three additional control 
parameters must be incorporated into the overall program. These additional 
methods will compliment the existing programs and bring the controls up to 
a minimum standard required for the early seventies. No doubt new and 
more advanced methods will be forthcoming and a constant review must be 


undertaken in order to keep the program up to date. 


1. Tonnage 


Sulfur emitted to the atmosphere results in a loss of a non- 


renewable resource. In order to limit the loss, it is imperative 


that a rate of emission regulation based on sulfur input be developed. 
This is the procedure being generally developed by most agencies for 


the entre of particulate emissions; however, it would blend in with 


the sulfurrecovery plants quite effectively. This program would 


Pied . The regulation would be in 
compliment the sulfur efficiency rates g 


the format as indicated in Table I. (The numbers presented are only 
Le - ag in 


luded to complete the table and while they are in the range to be 
include H 


nsidered, they are not being suggested at the present time). 
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Appendix V 


TABLE I 


EMISSION BASED ON PROCESS WEIGHT RATE 


Rate* Rate of Emission 
tons/day of sulfur 
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* The input of 
determining 


only sulfur ig considered in 
the process weight rate. 
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GENERAL 


II. RECOMMENDATIONS REGARDING MAXIMUM ALLOWABLE CONCENTRATION 
ee aa 


Of all the methods presently being utilized and suggested, 
the control of a contaminant in an effluent stream is by far the most 
important improvement in pollution control. By limiting the contaminant 
to a percent of the exhaust system that is environmentally safe, all of 
the inconsistencies present in the GLC approval can be overcome. This 
method does not concern itself with the loss of a non-renewable resource, 
but rather with dilution of a contaminant. If the concentration of 
sulfur dioxide in the effluent stream is limited to the ambient standard, 
o.3 ppm. then a safe assumption would be that no environment problems 


would result from this stream. However, such a value may not be practical 


from a design consideration. 


The existing plants have SQ) concentrations in the range of 


5,000 ppm to 20,000 ppm (Table I, Appendix Ll), There appears to be no 
relationship between plant size and stack sulfur dioxide concentration. 


This information is not available for any of the flaring plants or five 


of the sulfur producing plants. 


The limitation of contanimant concentrations in an effluent stream 


would remove the inconsistencies present in ground level concentration 


calculations A detailed review of the existing legislation (other 


yinces or states) was not undertaken but should be, and Alberta 
pro S 


tandards established by June 1, 1972. In the interim, all new plants, 
sta : 


dless of size should be required to limit the sulfur dioxide 
regard. , 


: tion is available that indicates 
i der 1,000 ppm. Informa 
concentration to un A : 
! tee a concentration of less than 
j is prepared to guaran 
a design company 1S ] 
250 ppm equivalent sulfur dioxide in an effluent. 
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Appendix V 51. 
GENERAL 
IDL. VAESTHEDIGS 


In Alberta, an area of pollution control that to date has 
received no consideration is the actual physical plant with respect 
to the surrounding environment. In order to maintain Alberta's 
position as a recreational and tourist-centred province, regulations 
in this area are required. An example of the type of requirements 
needed is portrayed at the Shell Oil Bowden Refinery. 

Aesthetic standards would not only be applied to the gas 


industry but should apply to all industries in the province. 
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